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Synopsis .....................................

This study examines recent trends in the reporting
completeness and quality of gestational age estimates

derived from the date of the last normal menses
(DLNM) as reported in South Carolina vital records
from 1974 to 1985. Noteworthy improvements in the
completeness of reporting emerged during this period
with a decline from 31.1 percent missing information in
1974 to 6.6 percent missing in 1985. Completeness of
reporting and strategies for imputing values for missing
data were analyzed for their impact on the calculation
of the percentage of preterm live births. The results
indicate that the underreporting of gestational age can
lead to marked underestimation of the preterm percent-
age in a population and to misinterpretation of trends
in these percentages.

Based on the results of this analysis, it is recom-
mended that preterm percentages be based on cases
with DLNM gestational age values between 20 and 50
weeks. Since cases with missing or implausible gesta-
tional age data have a greater risk of a poor pregnancy
outcome, these findings emphasize the importance of
identifying both the completeness of data reporting and
the use of imputation and deletion strategies when
employing population-based DLNM data to calculate
gestational age related indicators.

A CCURATE DETERMINATION OF gestational age is
important in obstetric and pediatric clinical practice
(1, 2). In public health policy and research, accurate
population based gestational age data are needed for a
variety of purposes. These include monitoring the inci-
dence of preterm delivery and intrauterine growth retar-
dation, investigating the potential risk factors associated
with preterm birth, constructing prenatal care use
indices, and evaluating interventions focused on the
prevention of preterm labor and delivery. Unfor-
tunately, the precise determination of the duration of
pregnancy in the human female represents a formidable
task.

The clinical use of the date of last normal menses
(DLNM) to estimate the duration of gestation has been
established for well over 130 years (3). The gestational
age interval, as calculated from the DLNM and the date
of delivery, has been used to assess the validity of a
number of antenatal and postnatal gestational age
estimation procedures (4-8). Although the interval
based on the DLNM is considered to exceed the interval
from conception to delivery by.approximately 2 weeks
(9), the gestational interval has become the standard
measurement to describe duration of pregnancy and the
gestational age of the infant.

Although the use of the DLNM to calculate the gesta-
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Table 1. Percent distribution by gestational age of single live births based on date of last normal menses to South Carolina residents
by year, 1974-85

Gestatonai age interval (weeks)

Year Missing <20 20-36 37-44 45-50 >50 Number

1974 ................................ 31.09 0.18 7.30 59.45 1.73 0.24 47,525
1975 ................................ 17.86 0.27 9.01 70.20 2.29 0.38 45,769
1976 ................................ 14.99 0.26 10.03 71.82 2.36 0.54 46,709
1977 ................................ 10.90 0.19 10.34 75.45 2.63 0.48 48,789
1978 ................................ 3.60 0.99 10.98 81.13 2.71 0.60 48,555
1979 ................................ 5.03 0.17 10.87 80.60 2.73 0.60 49,507
1980 ................................ 5.51 0.20 10.92 80.54 2.32 0.51 50,878
1981 ................................ 3.88 0.20 11.28 81.79 2.34 0.50 50,665
1982 ................................ 4.35 0.22 11.11 81.42 2.37 0.54 50,523
1983 ................................ 4.42 0.20 11.09 81.64 2.29 0.35 49,674
1984 ................................ 5.54 0.17 10.69 80.92 2.38 0.32 49,496
1985 ................................ 6.58 0.17 10.95 79.71 2.28 0.31 50,691

Table 2. Biennial percentages of live births to South Carolina residents with unusable' data on gestational age interval, 1975-85

Category 1974-75 1976-77 1978-79 1980-81 1982-83 1984-85

Total ........................ 25.13 13.64 5.50 5.41 5.04 6.55
Maternal race and marital status:
White-wed ....................... 19.66 11.18 4.24 4.06 4.12 5.06
White-unwed ..................... 28.37 17.48 9.34 8.43 8.29 10.29
Nonwhite-wed .................... 30.66 15.15 5.98 5.92 4.73 6.51
Nonwhite-unwed .................. 36.25 19.00 7.98 8.21 7.28 9.84
Missing .......................... 47.37 36.00 8.06 6.60 5.87 7.92

Maternal age (years):
10-17 .......................... 32.11 18.56 8.78 8.07 7.74 11.03
18-34 .......................... 24.24 13.01 5.19 5.17 4.79 6.22
Older than 34 .................... 25.05 14.96 4.93 5.17 5.48 6.01
Missing .......................... 55.56 45.45 50.00 70.00 71.43 50.00

Maternal education:2
0-8 grades ...................... 30.15 17.62 7.04 7.18 7.83 8.69
9-11 .......................... 27.57 15.27 6.43 6.58 6.39 8.09
12 .......................... 23.06 12.35 4.95 4.99 4.59 6.28
More than 13 .................... 20.43 10.97 3.94 3.97 3.76 4.82
Missing .......................... 42.83 27.47 22.06 33.93 27.27 27.72

Hospital size:
Less than 500 beds ............... 29.92 19.14 4.97 4.22 4.42 5.89
500-999 ......................... 16.97 15.23 6.60 7.01 5.49 7.74
1,000-1,999 ..................... 29.42 12.66 3.70 3.06 4.51 6.95
More than 2,000 beds ............. 17.86 9.12 5.19 5.65 3.63 4.40
Out-of-State ...................... 17.10 13.91 15.81 14.77 16.10 16.71
Missing .......................... 29.55 18.22 9.32 9.57 11.85 16.74

1 A birth is considered to have unusable gestational age interval data if the date of
last normal menses is missing or if the calculated gestational age interval is less than

tional interval has a long history, problems with report-
ing completeness and quality have persisted. Digit
preference (multiples of 5) in reporting DLNM has been
observed (10, 11). It has been noted that the calculated
DLNM gestational interval can result in a range of
values that extends beyond what is generally viewed as
biologically plausible and in a gestational age value that
is inconsistent with an infant's birth weight (12-20). A
number of reports using vital records indicate 2 percent
or more of infants with a gestational age beyond 45
weeks (18, 20, 21). In addition to errors in recording

20 or greater than 50 completed weeks.
2Excludes women under 18 years of age.

the DLNM, possible explanations for extraordinary ges-
tational age interval values include variations in the pre-
ovulatory interval and misidentification of the actual
DLNM by the female due to sporadic bleeding, pre-
vious unrecognized abortions, or other factors (9, 15-
18, 22). Despite these inherent limitations on data
quality, the use of DLNM has been endorsed by
researchers for its ability to provide a useful gestational
age estimate (6, 7, 9, 23) and, for vital record pur-
poses, has been preferred over physician estimates of
gestational age (24-27).
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On both vital and medical records, DLNM infor-
mation has commonly been missing, involving both
unreported and incompletely reported DLNM
(12, 14, 18, 21, 28-30). In the United States during the
1970s, the DLNM was completely reported on approx-
imately 80 percent of vital record reports (21). U.S.
vital record data from the late 1960s indicated regional
variation in completeness of reporting, with missing
data being a more common problem in the South (31).
A number of researchers have further noted that report-
ing completeness of DLNM varies across population
subgroups (18, 28-30). Women with missing DLNM
data tend to be at lower socioeconomic status and at
higher medical risk of poor pregnancy outcomes than
those with complete DLNM data (18, 21, 28, 29, 32).
These reports suggest that the exclusion of persons with
missing DLNM from calculations of preterm or small-
for-gestational-age percentages may result in an appre-
ciable underestimation of the true extent of these condi-
tions in a population.
A number of strategies have been suggested for

addressing missing and presumed inaccurate data on
DLNM (19, 21, 30, 33). Since a large proportion of
records with missing DLNM information lack only the
day of last normal menses (LNM) and have the
remainder of the LNM date recorded (21), some
researchers have imputed a value (usually 15) for the
missing day (34, 35). This technique fails to address the
problem of implausible or inconsistent gestational age
values, and it has been noted to introduce bias into the
gestational age distribution (21). Approaches that estab-
lish gestational age as a function of birth weight have
also been employed (19, 21, 33), but it is uncertain
how this strategy may influence comparisons of birth
weight-gestational age specific mortality or the distribu-
tion of birth weight among gestational age intervals
when studying intrauterine growth.

In this study we examine recent trends in the report-
ing completeness and quality of gestational age esti-
mates derived from DLNM as contained in South
Carolina's live birth records for the period 1974-85.
Temporal variations in reporting completeness are
assessed by specific population characteristics including
maternal age, race, education, and marital status, as
well as by hospital delivery size categories. The effect
of completeness of reporting and the impact of strat-
egies to impute missing data and to discard improbable
data are then compared in calculations of the percentage
of preterm live births.

Methods

Data for this investigation were obtained from South
Carolina live birth computer files for the years 1974-

85. These computer files were made available for pub-
lic access by the South Carolina Office of Vital Records
and Public Health Statistics. Single live births to South
Carolina residents were selected for examination.

Gestational age was calculated as the interval from
the beginning DLNM to the date of birth. Following
recommended convention (36), this gestational interval
was truncated into completed weeks for analytical pur-
poses. In specific instances, a value of 15 was imputed
for the day of the beginning of last normal menses for
those births for which this single missing piece of infor-
mation prevented the calculation of the gestational age
interval. Alternatively (21), a missing gestational age
was imputed by inserting the gestational age of a pre-
ceding birth with a corresponding month of LNM, a
500-gram birth weight interval, and race of mother.
Preterm percentages based on the 'Day 15' imputation
method, the 'Preceding Case' method, or no imputed
data are noted.

Preterm percentages are calculated as the proportion
of total single live births occurring at less than 37
weeks. However, the actual denominator (live births
with gestational age interval data available) for the per-
centages will vary according to the stated strategies
employed to address missing and implausible gesta-
tional age data.

Results

Annual percentage distributions of gestational age for
the years 1974-85 are reported in table 1. The gesta-
tional age of single live births to South Carolina
resident mothers was estimated from the DLNM inter-
val only for births with a complete DLNM. In 1974, a
gestational age interval could not be determined for
31.09 percent of single live births due to missing
DLNM data. A gestational interval of less than 20 com-
pleted weeks was calculated for 0.18 percent of the live
births, and an interval in excess of 50 weeks was
derived for 0.24 percent of the births.

In subsequent years, DLNM reporting improved
markedly. Declining rapidly from 31.09 percent miss-
ing in 1974, the proportion of live birth records with
missing DLNM was 3.6 percent by 1978. The annual
proportion of records with complete DLNM information
remained above 93 percent through 1985.

Temporal variations in gestational age reporting were
examined by demographic and hospital delivery size
groups. Table 2 provides biennial percentages of live
births with unusable gestational age information defined
as either missing the DLNM or having a calculated ges-
tational age considered implausible. A rather generous
criteria for implausible gestational age values (less than
20 weeks or more than 50 weeks) was employed. In
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Table 3. Characteristics of gestational age reporting for live births to South Carolina residents, 1974-85

Characteristics 1974-77 1978-81 1982-85

Number Percent Number Percent Number Percent

Total live births ............... 188,792 ... 199,605 ... 200,384 ...

No imputation:
Missing ........................... 35,271 18.68 9,011 4.51 10,472 5.23
Implausible' ...................... 1,198 0.63 1,873 0.94 1,135 0.57
Unusable2 ....................... 36,469 19.32 10,884 5.45 11,607 5.79

Day 15 method:
Unusable2 ....................... 4,386 2.32 4,206 2.11 4,349 2.17
Efficiency3 ...................... ... 87.56 ... 53.32 ... 58.43

Preceding case method:
Unusable2 ....................... 4,460 2.36 4,198 2.10 4,344 2.17
Efficiency3 ....................... ... 87.36 ... 53.41 ... 58.52

Implausible gestational ages are defined as less than 20 and more than 50 weeks.
2Unusable gestational age values include both missing (or not imputed) and

implausible.

general within all subgroups, a substantial decline in the
proportion of births with unusable gestational ages was
evident between 1974-75 and 1982-83. However, a
slight reversal in this apparent trend was observed in the
last period, 1984-85. Variation in the proportion of
unusable gestational age data was appatent among the
subgroups. These proportions were highest among
infants of unwed young women under 18 years and
nonwhite or poorly educated (less than 12 years of com-
pleted education) mothers. A consistent reduction in the
proportion of unusable gestational age data from live
births to South Carolina resident mothers who were
delivered out of State was not apparent throughout the
12-year period.
Temporal variations in digit preference in the report-

ing of day of LNM were examined. An LNM day end-
ing in 0 or 5 was recorded for 30.7 percent of births in
the 1974-77 period, for 31.1 percent in 1978-81, and
for 29.7 percent in 1982-85. The random occurrence of
these days is approximately 20 percent. While digit
preference for these days was clearly evident, a tem-
poral increase in this practice was not apparent as com-
pleteness of reporting improved.

Table 3 provides information on the proportion of
total live births with missing DLNM data and the pro-
portion of births for which a gestational age could be
imputed. For those with missing DLNM information, a
gestational age was derived by the 'Day 15, and the
'Preceding Case' method. During the 1974-77 period,
18.7 percent of single live births had a missing DLNM
and 0.63 percent had an implausible gestational age.
The application of the 'Day 15' method resulted in the
calculation of a usable gestational age value between 20
and 50 weeks for 87.6 percent of the 35,271 cases with
a missing DLNM. The 'Preceding Case' method recap-
tured as usable 87.4 percent of the missing cases. As

3Efficiency is defined as the proportion of the original missing data (no imputation)
recaptured as usable (20-50 weeks).

reporting completeness improved in subsequent time
periods, the percentage of cases with missing DLNM
data that could be recaptured for use by either imputa-
tion method declined.

In figure 1, the impact of several strategies for hand-
ling missing and implausible gestational age data is dis-
played. Annual percentages of preterm births (less than
37 weeks) were calculated using three separate treat-
ments of the gestational age interval data:
(a) gestational ages from births with complete DLNM
data and no imputation for missing data, (b) gestational
ages for births with complete or 'Day 15' imputed
DLNM data, and (c) gestational ages from births with
complete or 'Preceding Case' imputed data. For each of
these groups, preterm percentages were also calculated
using only cases with gestational age intervals within
the 20- to 50-week range.

In general, the exclusion of births with values less
than 20 and greater than 50 weeks from these calcula-
tions resulted in a slight decrease in the annual preterm
percentages. A more pronounced impact of employing
only plausible data was observed in 1978, the year with
the substantially higher proportion of less than 20-week
gestational age live births (table 1). Using only data in
the plausible range, the 'Day 15' method produced the
highest annual preterm percentages, and the no imputa-
tion approach produced the lowest percentages.
The percentage of birth weight distributions for ges-

tational age intervals was examined for two 4-year peri-
ods (1974-77 and 1982-85) when there were notably
different levels of completeness of reporting the DLNM
(table 4). This assessment was undertaken to determine
if the observed increase in completeness of reporting
was accompanied by an increased proportion of cases
with inconsistent gestational age and birth weight
values. Gestational age intervals were determined first
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by using no imputation and then by using the 'Day 15'
method. Since the 'Preceding Case' method incorpo-
rates birth weight into its assignment of gestational age
values, it was not used in this comparison.

For the 1974-77 period, 18.7 percent of South Car-
olina single live births had missing DLNM information.
More than 10 percent of live births in the missing gesta-
tional age category were low birth weight (less than
2,500 grams), compared with 8 percent low birth
weight for all live births. Further, more than 10 percent
of the births with a gestational age interval less than 13
weeks and greater than 50 weeks were low birth
weight. The highest proportion of live births weighing
4,251 grams or more was found in the 45- to 50-week
group. The highest percentages (57.1 for less than
2,500 grams and 70.6 for less than 1,500 grams birth
weight) were found in the 20- to 24-week gestational
age interval group.

After including births with 'Day 15' imputed DLNM
data, only 1.4 percent of live births in the 1974-77
period had missing gestational age data. For these
remaining births with missing gestational age data,
more than 15 percent were low birth weight. An appre-
ciable change in the birth weight percentage distribu-
tions within each gestational age interval was not
evident when births with imputed gestational age data
were included with births with complete DLNM. Incon-
sistent birth weight and gestational age combinations,
for example, more than 2,500 grams and 13-24 weeks,
was apparent for both groups in roughly similar propor-
tions, although an increase in the proportion of births
with a gestational age interval of more than 50 weeks
was observed for the 'Day 15' method group. A tem-
poral increase in inconsistent values was not apparent.

Discussion

Noteworthy improvements in the completeness of
reporting of DLNM were evident over the 12 years of
data that we investigated. The quality of gestational age
data did not appear to deteriorate with more complete
reporting. Given a national percentage of reporting
completeness of DLNM in 1983 of approximately 80
percent (37), these trends in South Carolina indicate
that much national improvement is possible. Because
reporting involves vital records personnel, hospitals
staffs, and practicing clinicians, these data have
implications for all groups.

Although the specific factors underlying the evident
improvement in completeness of gestational age report-
ing cannot be precisely identified, several changes in
vital record reporting procedures were implemented
during this period. During the 1970s, the South Car-
olina Office of Vital Records and Public Health Statis-

Annual preterm percentages by method of imputing gestational age

' Al data. ' 20-50 weeks.

tics implemented more intensive centralization of
quality control efforts, focusing on reducing invalid,
missing, and in particular, unknown data entries. Fol-
low-back inquiries to local personnel about initially
reported unknown DLNM values were a major part of
these activities. Further, ongoing statewide research and
intervention projects, aimed at reducing low birth
weight and preterm delivery, may have indirectly con-
tributed to these trends by drawing the attention of hos-
pital staff and clinicians to the issues of data quality and
completeness.
As more attention is given to the prevention of pre-

term delivery, a standard criterion for the calculation
and monitoring of the incidence of this problem in pop-
ulations is needed. We suggest tentatively that preterm
percentages for large populations be based only on
births with a gestational age interval value between 20
and 50 weeks, if DLNM is used for the determination
of gestational age. However, the use of this broad crite-
ria (20 to 50 weeks) is a heuristic device that can be
justified only partially.

In more than half of the live births with a gestational
age of less than 20 weeks, a birth weight of 2,500
grams or greater was reported. Since many of these
cases probably involved invalid gestational age data and
may not be preterm births, their inclusion in the numer-
ator of preterm percentage calculations is undesirable,
and it is likely to result in an artificial inflation in pre-
term percentages. These gestational age categories typ-
ically comprised less than 1 percent of the data, but a
sudden increase in this proportion, as observed in 1978,
can result in a pronounced increase in preterm percent-
ages. The value of employing a complex formula to
delineate "valid" data, which might take into account
the consistency of an infant's gestational age, birth
weight, and survival characteristics, must be measured
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Table 4. Percent birth weight distributions by gestational age interval and DLNM imputation strategy for live births to South Carolina
residents, 1974-77 and 1982-85

Gestational age intervals in weeks

Weight (grams) Missing <13 13-19 20-24 25-36 37-44 45-50 >50 Total

Birth weight percentages for cases with complete DLNM data, 1974-77

1-499 ............................... 0.13 0.71 10.42 14.69 0.08 0.01 0.00 0.26 0.08
500-1,499 ............................ 1.64 3.21 25.69 42.45 7.15 0.06 0.07 3.36 1.14
1500-2499 ............................ 8.74 9.29 15.28 13.48 27.43 3.67 3.08 7.24 6.78
2500-4250 ............................ 86.10 81.79 45.83 26.76 63.90 91.78 90.86 84.75 87.96
over 4251 ............................. 3.15 5.00 1.39 1.21 1.11 4.44 5.90 4.26 3.92
Missing .............................. 0.23 0.00 1.39 1.41 0.33 0.05 0.09 0.13 0.12
Gestational age interval percentage...... 18.68 0.15 0.08 0.26 8.91 69.25 2.25 0.41

Birth weight percentages for cases with complete 'day 15' imputed DLNM data, 1974-77

1-499 ............................... 0.37 0.63 11.32 12.98 0.10 0.01 0.00 0.35 0.08
500-1499 ............................. 3.77 2.81 28.77 42.77 6.84 0.07 0.09 2.96 1.14
1500-2499 ............................ 11.86 10.63 16.04 13.86 26.36 3.95 3.34 8.19 6.78
2500-4250 ............................ 79.86 81.56 41.98 27.43 65.26 91.63 90.75 83.71 87.96
over 4251 ............................. 2.85 4.38 0.94 1.33 1.11 4.29 5.72 4.70 3.92
Missing ............................... 1.29 0.00 0.94 1.62 0.34 0.06 0.11 0.09 0.12
Gestational age interval percentage ...... 1.43 0.17 0.11 0.36 11.83 82.53 2.95 0.61

Birth weight percentages for cases with complete DLNM data, 1982-85

1-499. 0.42 7.21 24.91 20.89 0.17 0.00 0.00 0.13 0.16
500-1499 ............................. 2.71 6.31 22.26 46.11 8.00 0.07 0.13 1.58 1.27
1500-2499 ............................ 9.32 24.32 9.43 8.65 27.87 3.28 3.23 4.61 6.23
2500-4250 ............................ 84.21 59.46 41.51 24.23 62.94 91.71 90.77 87.09 87.89
over 4251 ............................. 3.29 2.70 1.89 0.12 1.01 4.94 5.87 6.59 4.44
Missing ............................... 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.12
Gestational age interval percentage ...... 5.23 0.06 0.13 0.40 10.56 80.92 2.33 0.38

Birth weight percentages for cases with complete or 'day 15' imputed DLNM data, 1982-85

1-499 ............................... 0.87 6.02 24.66 20.46 0.17 0.00 0.00 0.21
500-1499 ............................. 4.70 8.27 21.92 44.86 7.93 0.08 0.12 1.48 1.27
2500-2499 ............................ 12.84 23.31 9.25 8.67 27.32 3.33 3.24 4.75 6.23
2500-4250 ............................ 79.33 60.15 42.47 25.90 63.51 91.67 90.97 87.66 87.89
over 4251 ............................. 2.18 2.26 1.71 0.12 1.05 4.92 5.67 5.91 4.44
Missing .............................. 0.07 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01
Gestational age interval percentage...... 1.49 0.07 0.15 0.43 11.31 83.55 2.54 0.47 0.47

I Percentages in the total category are based on all births with birth weight data.

against considerations of parsimony in the establish-
ment of a practical criteria. With these issues in mind,
the lower bound of 20 weeks is proposed.
One limitation of proposing explicit criteria to serve

as a convention for calculating a health status indicator
is the possibility that future advances will render the
criteria obsolete. The proposal of 20 weeks as the lower
limit of usable gestational age data for live births may
become outdated with future advances in medical tech-
nology that can increase the survivability of infants with
extremely preterm deliveries. A more fluid approach to
this problem would be to link the criteria of a plausible
gestational age value to the gestational age criteria for
reporting a fetal death. The majority of States currently
incorporate 20 weeks gestational age into their fetal
death reporting regulations. As these criteria are

NOTE: DLNM= day of last normal menses.

lowered in the future, a reciprocal change in the con-
vention for the calculation of the percentage of preterm
births should be considered.

Cases with a gestational age interval between 45 and
50 weeks represent more than 2 percent of the data and,
based on the numbers alone, their removal from pre-
term calculations would be troubling. As noted pre-
viously, this small but relatively persistent percentage
of gestational age values of 45 to 50 weeks based on
DLNM has repeatedly been identified (18, 20, 21), and
improbably long gestational intervals have been sug-
gested to represent errors in both recognizing and rec-
ording the DLNM (12). Although these gestational age
interval values may be clinically implausible, the birth
weight characteristics of this group are not untypical of
term or post term births. As such, in this report they
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Table 5. Biennial percentage of preterm live births to South Carolina residents by race of mother and data imputation strategy, 1974-85

White Nonwhite

Year No imputation Preceding case 11 Preceding case /I Day 15 No imputation Preceding case I1 Preceding case 11 Day 15

All gestational ages2

1974-74........ 7.55 7.99 7.96 8.37 17.60 18.39 18.32 19.23
76-77 .......... 7.63 7.90 7.85 8.08 18.85 19.34 19.29 19.70
78-79 .......... 7.88 8.02 8.00 8.06 18.17 18.44 18.41 18.59
80-81 .......... 7.59 7.74 7.72 7.82 18.26 18.58 18.55 18.71
82-83 .......... 7.85 7.96 7.95 8.05 17.93 18.21 18.21 18.34
84-85 .......... 7.79 7.93 7.92 8.06 18.04 18.50 18.48 18.65

Gestational ages 20-50 weeks3

1974-75........ 7.37 7.83 7.81 8.23 17.34 18.15 18.14 18.98
76-77 .......... 7.50 7.75 7.74 7.95 18.66 19.14 19.13 19.52
78-79 .......... 7.48 7.61 7.60 7.66 17.65 17.91 17.91 18.07
80-81 .......... 7.53 7.67 7.67 7.76 18.05 18.34 18.36 18.49
82-83 .......... 7.81 7.91 7.91 8.01 17.66 17.95 17.95 18.07
84-85 .......... 7.74 7.88 7.87 8.00 17.82 18.26 18.27 18.41

I In addition to the selection criteria of a corresponding month of last normal
menses (LNM), birth weight interval and race used in Preceding Case method 1, Pre-
ceding Case method 11 further restricts the selection of a preceding case to those with
gestational age values of 20 to 50 weeks.

2Preterm percentages based on the number of cases of less than 37 weeks divided

have been included in the denominator for the calcula-
tion of the percentage of preterm live births. It is evi-
dent that the use of DLNM interval data for the
calculation of the proportion of post-term live births (42
weeks or longer) would provide only a crude and over-
estimated index at best. This conclusion is in agreement
with those of a recent study comparing the DLNM ges-
tational age interval with ultrasound data (38).

These results indicate that nonreporting of gestational
age can lead to a marked under-estimation of the per-
centage of preterm births in a population. Changes in
the completeness of reporting of DLNM that are not
recognized can lead to misinterpretation of apparent
trends in preterm percentages. Imputing data for births
with missing DLNM information may appreciably
reduce this bias, especially in years with high levels of
incomplete reporting. While imputing may increase the
error in the estimate of the gestational age interval at
the individual case level, this must be weighed against
the potential bias created by excluding these cases from
assessments of preterm birth in a population. Moreover,
these findings emphasize the importance of identifying
both the completeness of reporting and the use of any
imputation or deletion strategies when employing popu-
lation-based DLNM data for the calculation of preterm
percentages and other gestational age-related indicators,
for example, small for gestational age and adequacy of
prenatal care utilization (35).

These data agree with findings of previous investiga-
tions (29, 30) and indicate that women with information
missing on gestational age are predominant in high-risk

by the total number of cases with available gestational age interval data.
3Preterm percentages based on the number of cases with a gestational age pf 20

to 36 weeks divided by the number of cases with a gestational age interval of 20 to 50
weeks.

sociodemographic subgroups. Cases missing more than
the day of LNM were more than twice as likely to be
low birth weight compared with the total population
(table 4, 'Day 15' method). Cases with complete but
implausible DLNM data also demonstrated a higher
proportion of low weight births than average. While
improvements in reporting completeness and the use of
imputation techniques have greatly reduced the propor-
tion of cases with missing gestational age data in this
data set, the residual excluded cases, with presumably
higher than average levels of preterm delivery, continue
to create an under-estimation bias in the calculation of
indices of preterm delivery.
The 'Day 15' method of imputing a gestational age

for a case with a missing DLNM is computationally less
complex than the 'Preceding Case' method and makes
no assumptions about the distribution of gestational
ages within birth weight categories. Previous reports
(21), indicating the 'Day 15' method may result in
over-estimates of preterm delivery, are supported by
these data, particularly from the years with a higher
proportion of incomplete reporting (fig. 1). The 'Day
15' method can be a useful tool for research that
involves both birth weight and gestational age vari-
ables, but its use should be clearly noted and employed
with caution.

In addition to requiring substantial computer re-
sources, a shortcoming of the 'Preceding Case' imputa-
tion method is that it may fail to identify a plausible
gestational age value from a preceding case with the
required corresponding month of LNM, birth weight,
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and race of mother values. This issue becomes more
pronounced for births with sociodemographic charac-
teristics associated with missing or implausible DLNM
information. Although the criteria for potential preced-
ing cases can be redefined to include only those with
plausible gestational age values, this approach requires
an accepted definition of plausible. The recommenda-
tion for a 20- to 50-week criteria for plausible DLNM
gestational interval values is in response to the predica-
ment faced in this study of having no established defini-
tion of 'plausible' gestational age data for use in either
the calculation of preterm percentages or the imputation
of missing data.

Accordingly, it is recommended that the 20- to 50-
week criteria be used to identify a preceding case for
imputation, when the 'Preceding Case' method is
employed. The selection of births with only plausible
gestational age values was found to improve slightly the
efficiency of this method in terms of recapturing cases
with missing data and to decrease slightly the resulting
preterm percentages.
As an illustration of the impact of these recommenda-

tions, table 5 provides biennial percentages of preterm
births by race of mother and imputation groups. Over-
all, these data indicate little appreciable decrease in the
percentage of preterm live births during the 12 years
investigated. Although South Carolina infant mortality
rates have evinced a steady decline over this period
(39), much of the decline has been credited to improve-
ments in birth weight-specific mortality (20, 40). Racial
disparities in preterm delivery have also persisted, so
that the risk of a preterm live birth to nonwhite women
continues to be more than double that of whites. Since
there continues to be less complete reporting among
nonwhites, this disparity may be slightly greater than
these numbers indicate.
The latest revision of the U.S. standard live birth cer-

tificate introduces significant changes from past ver-
sions. Its introduction provides a timely opportunity to
initiate discussions among involved persons regarding
methods to maximize the quality of the data collected.
As the use of these computerized data sets for program
planning, needs assessment, health status monitoring,
evaluation, and resource allocation continues to expand
in both public health and health care arenas, efforts
spent to maintain and increase the quality of the data
represent a fundamental part of perinatal health
improvement strategies.
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This is David Jr He's a smoker But not
by choice. You see, when David's parents
smoke around him, he's smoking too.

And babies who breathe tobacco smoke
are twice as likely to have chronic or
recurring respiratory illnesses, according
to both the 1986 U.S. Surgeon General's
Report on Passive Smoking and a 1986
report issued by the National Research
Council's Committee on Passive Smoking.

In America, 42% of all children under
one year old live with at least one smoker
You can change that.

Warn your patients about the danger
And until you're able to help them quit,
recommend that they don't smoke around
their baby.

TELL THEMNOT TO SMOKE.
THERE'S A BABY INTHE HOUSE.

U.S. Department of Health & Human Services.
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